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(54) FLIP-CHIP MOUNTING METHOD AND STRUCTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable connection of a wiring board 
without the provision of soft material for lands of the board at 
mounting a flip chip and moreover with a fine pitch. 

SOLUTION: A semiconductor chip 1 having bumps 3 formed on pads 
2 of the chip is mounted facedown on a wiring board 5 having lands 
4. The lands 4 have a sectional shape which tapere toward its top 
side and are made of a material that is harder than the material of 
the bumps 3. When the tops of the lands 4 are embedded into the 
bumps 3 to electrically connect the lands 4 and bumps 3, the need 
for providing a soft material for the lands 4 can be eliminated, and 
connecting with fine pitches becomes possible. 
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3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The flip chip mounting approach characterized by to connect a bump with a land electrically by 
the construction material forming a soft bump on said pad as compared with the construction material 
of a land, and making a bump embed the crowning of a land in the flip chip mounting approach of 
mounting the semiconductor chip which has the bump who formed on the pad by face down in the wiring 
substrate which has a land while the crowning side forms the land of a tapering cross-section 
configuration in said wiring substrate. 

[Claim 2] The flip chip mounting approach according to claim 1 characterized by making the cross- 
section configuration of said land into a trapezoid or a triangle. 

[Claim 3] The flip chip mounting approach according to claim 1 characterized by for the cross-section 
configuration of said land being a trapezoid, and the flat— surface configuration of the crowning embedded 
by said bump being an approximate circle form or T typeface. 

[Claim 4] It is the flip chip mounting structure characterized by for said bump to be construction 
material softer than the construction material of a land in the flip chip mounting structure mount the 
semiconductor chip which has the bump who formed on the pad by face down on the wiring substrate 
which has a land, and for the cross-section configuration of said land to taper off by the crowning side, 
and to set up the crowning smaller than the width of face of a bump’s point, and to embed the crowning 
of said land at a bump’s point. 

[Claim 5] Flip chip mounting structure according to claim 4 characterized by being set as the dimension 
in which the width-oF-face dimension by the side of the pars basilaris ossis occipitalis of the cross- 
section configuration of said land does not exceed the width— of-face dimension of said bump's end face 
section. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the flip chip mounting approach of mounting a 
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semiconductor chip in a wiring substrate by face down, and its mounting structure. 

[ 0002 ] 

[Description of the Prior Art] Since drawing 13 mounts a flip chip in a wiring substrate, it shows the 
conventional structure indicated by JP,6 — 333982, A. This structure connects the wiring substrate 25 and 
a semiconductor chip 21 electrically by carrying out thermocompression bonding of the Au .land 27 -a.Rd 
the Au ball 24. For this reason, while the two-layer Au land 27 is formed on the electrode pad 26 of the 
wiring substrate 25, the two-layer Au ball 24 is formed on the electrode pad 22 of a semiconductor chip 
21. The support section 23 in which the head sharpened is formed in the Au ball 24, and by carrying out 
thermocompression bonding of this support section 23 to the Au land 27, and joining, the support 

section 23 was embedded on the Au land 27, and it has connected electrically. 

[0003] When the Au ball 24 by the side of a semiconductor chip 21 and the Au land 27 by the side of 
the wiring substrate 25 are piled up, such flip chip mounting structure Since the Au ball 24 by the side 
of a semiconductor chip 21 has slipping-come to be hard in a longitudinal direction even if both center 
position shifts slightly or the sense of the load added to the tooth back of a semiconductor chip 21 
shifts from a vertical direction slightly to the principal plane of the wiring substrate 25, a faulty 
connection’s generating can be prevented. 

[0004] 

[Problem(s) to be Solved by the Invention] However, with the conventional flip chip mounting structure 
mentioned above, in order to make the support section 23 of the Au ball 24 prepared in the 
semiconductor chip 21 side embed, elasticity ingredients, such as the soft Au land 27 or conductive 
rubber, must be prepared on the electrode land 26 of the wiring substrate 25. For this reason, there is 
an increment in the manufacturing cost by an increment, a material cost rise, etc. of a process. 

[0005] Moreover, in order to secure loading precision, the land width of the electrode land 26 of the 
wiring substrate 25 or the Au land 27 must be made larger than the pad width of face of the electrode 
pad 22 of a semiconductor chip 21, and a connection pitch is determined in the land pitch of the 
electrode land 26 by the side of the wiring substrate 25. Therefore, since a large land width must be 
secured to the wiring substrate 25 side, while it is difficult to use the small wiring substrate 25 of a pitch, 
connection in a detailed pitch is difficult. 

[0006] Without being made in consideration of such a conventional trouble, and preparing an elasticity 
ingredient on a wiring substrate, this invention can mount a semiconductor chip and aims at offering the 
flip chip mounting approach which can moreover make connection in a detailed pitch easily, and 
mounting structure. ... 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the flip chip mounting 
approach of invention of claim 1 In the flip chip mounting approach of mounting the semiconductor chip 
which has the bump who formed on the pad by face down in the wiring substrate which has a land While 
the crowning side forms the land of a tapering cross-section configuration in said wiring substrate, the 
construction material forms a soft bump on said pad as compared with the construction material of a 
land, and it is characterized by connecting a bump with a land electrically by making a bump embed the 
crowning of a land. 

[0008] In this invention, since the land of the cross-section configuration- in which a crowning side 
tapers off is electrically connected by making a bump with construction material softer than a land 
embed, it is not necessary to prepare an elasticity ingredient on a land, and, moreover, a detailed pitch 
equivalent to a bump’s pitch can perform flip chip mounting. 

[0009] Invention of claim 2 is invention according to claim 1, and is characterized by making the cross- 
section configuration of said land into a trapezoid or a triangle. 

[0010] By this invention, since a land is made into the cross-section configuration of a trapezoid or a 
triangle, it can embed by the bump with small welding pressure. For this reason, while a semiconductor 
chip has little generating of a poor chip crack, flip chip mounting can be performed in a detailed pitch 
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; equivalent to a bump’s pitch. 

[0011] Invention of claim 3 is invention according to claim 1, and the cross-section configuration of said 
land is a trapezoid, and it is characterized by the flat-surface configuration of the crowning embedded 
by said bump being an approximate circle form or T typeface. 

[0012] Since the flat-surface configuration of the crowning of the land embedded by the bump is an 
approximate circle form or T typeface according to this invention, even if the force parallel to the wiring 
direction is added, it is hard coming to generate the location gap with a bump and a land, and a poor 
location gap can be prevented. 

[0013] The flip chip mounting structure of invention of claim 4 In the flip chip mounting structure of 
mounting the semiconductor chip which has the bump who formed on the pad by face down on the 
wiring substrate which has a land Said bump is construction material softer than the construction 
material of a land, and the cross-section configuration of said land tapers off by the crowning side, and 
the crowning is set up smaller than the width of face of a bump’s point, and it is characterized by 
embedding the crowning of said land at a bump’s point. 

[0014] In this invention, since a land and a bump are connected only by embedding the crowning of the 
land which tapered off at the point of the bump of construction material softer than a land, the electric 
connection field of a land and a bump becomes large, and it can consider as low cost. 

[0015] Invention of claim 5 is invention according to claim 4, and is characterized by being set as the 
dimension in which the width-of— face dimension by the side of the pars basilaris ossis occipitalis of the 
cross-section configuration of said land does not exceed the width-oTTace dimension of said bump’s 
end face section. 

[0016] In this invention, since the width— oT-face dimension by the side of the pars basilaris ossis 
occipitalis of a land does not exceed the width-o'Mace dimension of a bump’s end face section in 
addition to an operation of claim 4, it is not necessary to secure a width-of-land dimension greatly, and 
the pitch of a land can be made small, and suppose that it is equivalent to a bump’s pitch. 

[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. In addition, the same element attaches the same sign and makes it have corresponded in the 
gestalt of each operation. 

[0018] (Gestalt 1 of operation) The sectional view and drawing 3 to which drawing 1 expanded the 
sectional view of the flip chip mounting structure of the gestalt 1 of operation of this invention, and 
drawing 2 expanded a part for the flip chip joint of drawing 1 are the top view for a flip chip joint of 
drawing 2 . Moreover, drawing 4 and drawing 5 show the process in which a semiconductor chip is 
mounted. 

[0019] This mounting structure is equipped with a semiconductor chip 1 and the wiring substrate 5 as 
shown in drawing 1 , and when a semiconductor chip 1 and the wiring substrate 5 are electrically 
connected by a bump 3 and the land 4, the semiconductor chip 1 is mounted. 

[0020] As for the semiconductor chip 1, compound semiconductors, such as GaAs, and other semi- 
conductors are used. A bump 3 is formed in the pad 2 on the circuit side of a semiconductor chip 1 by 
plating or the wirebonding method. This bump's 3 construction material is elasticity ingredients, such as 
Au and a pewter, and a thing softer than the construction material of a land 4 is used. 

[0021] In the gestalt to illustrate, a bump’s 3 flat-surface configurations are circular, as shown in 
drawing 3 or an ellipse form, and a square. When a flat surface is circular, thickness is 20-50 
micrometers and the diameter of circle inscribed in the minimum width of face of a point, i.e., a point, is 
about 50 micrometers. 

[0022] The wiring substrate 5 has the insulating substrates 10, such as polyimide and glass epoxy, and 
conductors, such as Cu laid underground in this insulating substrate 10. It connects with the conductor 
in this wiring substrate 5, and the land 4 is exposed from a substrate front face by etching the front 
face of the wiring substrate 5. 
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[0023] The construction material of a land 4 is conductors, such as Cu, and thickness is set as 
micrometers or less. In the gestalt of this operation, the land 4 serves as a cross section of a foot 
trapezoid lower base 4a which is a pars basilaris ossis occipitalis, and raised bottom 4b. which is a 
crowning were connected by hypotenuse 4c which inclines at the same include angle. More specifically, 
the land 4 is formed in the parabolic edge section of tapering off to which raised bottom 4b which is a 
crowning became shorter than lower base 4a which is a pars basilaris ossis occipitalis. Moreover, the 
width of face of top 4b is small from the width of face of a bump’s 3 point to the width of face of pars- 
basilaris— ossis— occipitalis 4a being equivalent to a bump’s 3 width of face with 1 0 — micrometer or more 
dimension of less than 15 micrometers, and it is possible to embed by the bump 3 at the time of ... 
mounting. An electric connection condition is held according to the anchor effect by this embedding. In 
addition, he is trying for the width-of-face dimension of pars - basilaris - ossis - occipitaliS'4a not to 
exceed the width-of-face dimension by the side of a bump’s end face with the gestalt of this operation 
by making width of face of pars-basilaris-ossis-occipitalis 4a into a bump’s 3 width of face and EQC. 
[0024] In addition, after top 4b of a land 4 carries out nickel plating of the Cu base at rustproofing or Cu 
base, it carries out pewter plating and surface treatment is carried out to Au plating or Cu base. 
Moreover, corresponding to the pad of a semiconductor chip 1, the land 4 is formed, as shown in drawing 
5. 

[0025] The perimeter of the bump 3 who connects a semiconductor chip 1 and the wiring substrate 5, 
and a land 4 is closed with a sealing agent 6. A sealing agent 6 becomes thermosetting insulating organic 
resin from the thing which mixed the filler, or an insulating organic resin independent, and mounting is 
presented with it with the gestalt of the shape of the shape of a paste, and a film. This sealing agent 6 
pastes up and closes between the circuit side of a semiconductor chip 1 and a side face, and the lands 
4 on the wiring substrate 5, as shown in drawing 1 . 

[0026] Next, the flip chip mounting approach of the gestalt this operation is explained. On the: pad 2 of a 
semiconductor chip 1, a bump 3 is formed with the structure mentioned above. The width of face of a 
land crowning is set to 36 micrometers, and the land 4 of the wiring substrate 5 is formed, when 1:5 and 
land thickness are set as 12 micrometers and it sets a land width as 50 micrometers for an etch factor. 
[0027] And the sealing agent 6 of the shape of the shape of a paste and a film is supplied so that each 
land 4 on the wiring substrate 5 with which a semiconductor chip 1 is mounted as shown in drawing 5 
may not be started. Next, in the condition of having turned the bump forming face down, as shown in 
drawing 4 , the location of a semiconductor chip 1 is adjusted so that the bump 3 and land 4 which carry 
out a phase response may be in agreement. 

[0028] A semiconductor chip 1 is made to approach in the wiring substrate 5 direction, as the arrow 
head E of drawing 4 shows after this adjustment. And a bump 3 is made to embed a land 4 to the 
condition shown in drawing 2 by making it act so that it may become 25-1 OOg / bump from the tooth 
back of a semiconductor chip 1 about the pressure to each bump 3, as an arrow head F shows. For 
example, since a bump 3 is an elasticity ingredient when a bump’s 3 head embeds by 1 0-microrrieter 
Fukashi who does not contact a substrate 5, it can embed and do by the pressure of about 70g / bump. 
Moreover, since there will almost be no swelling by only a lengthwise direction transforming almost if it 
is a load below 200g / bump at the time of this embedding, the adjoining bump 3 is not contacted. It is a 
wrap about the whole part which could come, simultaneously the sealing agent 6 protruded into the - - 
outside of a semiconductor chip 1, and mentioned above. 

[0029] Next, the 5-30sec operation of the 180-250-degree C heat is carried out from the tooth back of 
a semiconductor chip 1, and a sealing agent 6 is hardened. A sealing agent 6 pastes up the circuit side 
and side face of a semiconductor chip 1 with the wiring substrate 5 by this hardening. Moreover, a 
semiconductor chip 1, the bond strength between the wiring substrates 5, and the moisture resistance 
of a semiconductor chip 1 improve by this closure. 

[0030] In order that according to the gestalt of such operation the width of face of top 4b may make the 
narrow land 4 embed by application of pressure at the point of the bump 3 with a large area of a point 
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and may make it flow electrically more softly [ construction material ] than the land 4 on the wiring 
substrate 5 which carries out a phase response, while it becomes unnecessary to prepare an elasticity 
ingredient on the land 4 of the wiring substrate 5, flip chip mounting of a detailed pitch equivalent to a 
bump’s pitch can be performed. 

[0031] (Gestalt 2 of operation) Although the land 4 of a parabolic edge section is used like the gestalt 1 
of operation with the gestalt of this operation, it has a trapezoid from which the dimension differed. That 
is, the land 4 of the gestalt of this operation has thickness thicker than the land of the gestalt 1 of 
operation, and is 37.5 micrometers or less, and let it be a dimension also with the width of face of pars- 
basilaris-ossis-occipitalis 4a smaller than a bump’s 3 path while the width of face of top 4b considers as 
■a dimension smaller 15 micrometers or more than a bump’s 3 path. Therefore, the width-of-face 
dimension by the side of a pars basilaris ossis occipitalis will be set as the dimension which does not 
exceed the width-of-face dimension of a bump’s end face section. Specifically, the width of face of top 
4b of a land 4 is set to 20 micrometers by setting [ an etch factor ] the width of face of 22.5 
micrometers and pars-basilaris-ossis-occipitalis 4a of a land 4 as 50 micrometers for the thickness of 
1.5 and a land 4. Therefore, as for the land 4 of the gestalt 2 of this operation, the width of face of top 
4b is small rather than the land 4 of the gestalt 1 of operation. 

[0032] Drawing 6 is drawing having shown the pressure (load) when embedding a land 4 to a bump 3, and 
the relation of the amount of bump embedding, when the magnitude of the width of face of top 4b of a 
land 4 is changed, and as for 20 micrometers and a characteristic curve H, the width of face of top 4b of 
a characteristic curve G is the land whose width of face of top 4b is 40 micrometers, the land whose 
width of face of top 4b is 40 micrometers on the land whose width of face of top 4b is 20 micrometers 
when the amount of embedding is set to 10 micrometers — comparing — 17g / bump — small — it can 
be good at the welding pressure of **** 58g / bump, and the target amount of embedding can be 
reached by the small pressure. 

[0033] Thus, a land 4 can be embedded by the bump 3 by the small pressure by making width of face of 
a land crowning small. For this reason, while being able to prevent generating of the poor chip crack of 
the weak semiconductor chip 1 to application of pressure, mounting of the flip chip of a detailed pitch is 
attained. 

[0034] Moreover, the width of face of a land pars basilaris ossis occipitalis is the same as the gestalt 1 
of operation, by making width of face of a land crowning small, from the gestalt 1 of operation, land 
thickness is enlarged and the thing of it can be carried out. Since spacing of a semiconductor chip 1 and 
the wiring substrate 5 becomes large by this, a blemish stops being attached to the circuit forming face 
of a semiconductor chip 1 easily. 

[0035] (Gestalt 3 of operation) The sectional view and drawing 8 to which drawing 7 and drawing 8 
showed the gestalt 3 of operation to, and drawing 7 expanded a part for a flip chip joint are the top view 
for a flip chip joint of drawing 7 . 

[0036] With the gestalt of this operation, the land 7 serves as a triangle cross section which consists of 
7a, 7b, and 7c three sides. Thus, when making cross-section structure into a triangle, it is possible by 
setting thickness to 37.5 micrometers in the gestalt 1 of operation, or setting width of face of pars- 
basilaris-ossis-occipitalis 7c to 30 micrometers. On the land 7 of this triangle cross section, when 
referred to as -12- micrometers of the same thickness as the gestalt 1 of operation of that thickness, the 
width of face of pars-basilaris-ossis-occipitalis 7c becomes smaller than the gestalt 1 of operation. 
[0037] On the land 7 of such a tapering triangle cross section, even if it makes still smaller than the land 
of a parabolic edge section welding pressure embedded by the bump 3, the target amount of embedding 
can be reached. Moreover, while also being able to make small width of face of the pars basilaris ossis 
occipitalis of a land 7 and being able to prevent still more certainly generating of the poor chip crack of 
the weak semi-conductor semiconductor chip 1 to application of pressure, flip chip mounting of a 
detailed pitch is still attained. 

[0038] (Gestalt 4 of operation) Drawing 9 - drawing 12 show the gestalt 4 of implementation of invention. 
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The land 8 in drawing 9 and drawing 10 serves as a square superficially at connection 8e with a bump 3 
in 8d of the wiring sections other than circular and a connection with a bump; And the whole land 8 
serves as a trapezoid with which top 8b and pars-basilaris-ossis-occipitalis 8a were connected by 
hypotenuse 8c in cross section. Top 8b of connection 8e of this land 8 is smaller than a bump’s 3 path, 
and pars-basilaris-ossis-occipitalis 8a has become a bump’s 3 path, and an abbreviation EQC. . 
Furthermore, top 8b of connection 8e is formed so that it may become larger than the width of face of 
top 8b of 8d of wiring sections. 

[0039] The land 9 in drawing 1 1 and drawing 12 is seen from a flat surface, and serves as T typeface, 
the head of T typeface is been to connection 9e with a bump 3, and the leg is 9d of wiring sections. 
Moreover, the whole land 9 serves as a trapezoid with which top 9b and pars-basilaris-ossis-occipitalis 
9a were connected by hypotenuse 9c in cross section. Furthermore, the width of face of top 9b in 
connection 9e is small rather than a bump’s 3 path, and pars-basilaris-ossis-occipitalis 9a has become a 
bump’s 3 path, and an abbreviation EQC. Moreover, top 9b of connection 9e is larger than the width of 
face of top 9b of 9d of wiring sections. 

[0040] As opposed to the semiconductor chip 1 mounted on the wiring substrate 5 with the gestalt of 
such operation as shown in drawing 9 and drawing 1 1 8d of wiring sections when the force is. added from 
the periphery side face of a semiconductor chip 1, As opposed to a 9d direction the parallel force 
Connection 8e of lands 8 and 9 and a bump 3, When it joins 9e, the width of face of the crownings 8b 
and 9b of Connections 8e and 9e is larger than wiring sections [ 8d and 9d ] top 8b and 9b piece, and 
when these connections 8e and 9e are buried in the bump 3, it has a big resistance force to the parallel 
force. Therefore, it is lost that a bump 3 and lands 8 and 9 separate. 

[0041] According to the gestalt of such operation, since the connections 8e and 9e in lands 8 and 9 are 
buried in the bump 3, a location gap is not carried put even if the force parallel to the wiring direction is 
added. For this reason, when the semiconductor chip 1 of the type with which the bump 3 is installed 
only in two sides which that tooth back counters side by side is mounted, the poor location gap of the 
wiring substrate 5 and a semiconductor chip 1 can be prevented. 

[0042] 

[Effect of the Invention] Since the land of the cross-section configuration in which a crowning side 
tapers off is electrically connected by making a bump with construction material softer than a land 
embed according to invention of claim 1 as explained above, it is not necessary to prepare an elasticity 
ingredient on a land, and, moreover, can mount in a detailed pitch equivalent to a bump’s pitch. • 

[0043] According to invention of claim 2, since a land is made into the cross-section configuration of a 
trapezoid or a triangle, it can embed by the bump with small welding pressure, and while a 
semiconductor chip has little generating of a poor chip crack, it can mount in a detailed pitch equivalent 
to a bump’s pitch. 

[0044] Since the flat-surface configuration of the crowning of the land embedded by the bump is an 
approximate circle form or T typeface according to invention of claim 3, even if the force parallel to the 
wiring direction is added, it is hard coming to generate the location gap with a bump and a land, and a 
poor location gap can be prevented. 

[0045] Since a land and a bump are connected only by embedding the crowning of the land which 
tapered off at the point of the bump of construction material softer than a land according to invention of 
claim 4, the electric connection field of a land and a bump becomes large, and, moreover, can consider 
as low cost. 

[0046] According to invention of claim 5, since the width-of-face dimension by the side of the pars 
basilaris ossis occipitalis of a land does not exceed the width-ofHace dimension of a bump’s end face 
section, it is not necessary to secure a width-ofHand dimension greatly, the pitch of a land can be made 
small, and, thereby, a land can be made equivalent to a bump's pitch. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the mounting condition in the gestalt 1 of operation of this 
invention. 

[Drawing 2] It is an A-A line sectional view in drawing 3 which expanded the mounting part of the gestalt 
1 of operation. • 

[Drawing 3] It is the top view of the mounting part of the gestalt 1 of operation. 

[Drawing 4] It is a sectional view explaining mounting of the gestalt 1 of operation. 

[Drawing 5] . It is the top view showing the condition of having supplied the encapsulant of the gestalt 1 
of operation to the wiring substrate. 

[Drawing 6] It is property drawing showing the relation between the amount of embedding of the land 
when changing the width of face of the crowning of a land, and an application— of-pressure load. 

[Drawing 7] It is the B-B line sectional view of drawing 8 which expanded the mounting part of the 
gestalt 3 of operation. 

[Drawing 8] It is the top view of the mounting part of the gestalt 3 of operation. 

[Drawing 9] It. is the top view of the mounting part of the gestalt 3 of operation. 

[Drawing 1 0] It is the C-C line sectional view of drawing 9 . 

[Drawing 11] It is the top view of another mounting part of the gestalt 3 of operation. 

[Drawing 12] It is D-D, line sectional view of drawing 1-1 . 

[Drawing 13] It is the sectional view of the conventional flip chip mounting structure. 

[Description of Notations] 

1 Semiconductor Chip . 

2 Pad . • : • ■ 

3 Bump 

4 Land 

5 Wiring Substrate 

6 Sealing Agent 


[Translation done.] 
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